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SITE SUMMARY FOR 
IRFNA/MAF-4 DISPOSAL SITE, VIEQUES ISLAND 

(Site No. 3) 

INTRODUCTION 

The U.S. Naval Facilities Engineering Command (NAVFACENGCOM), Atlantic 
Division has contracted Versar, Inc. to provide environmental services to the Naval Slation 
(NAVSTA) Roosevelt Roads, Puerto Rico. As part of these services, Versar has prepared 
site summaries for Site 3, IRFNA/MAF-4 Disposal Site, Vieques Island, Puerto Rico, and 
other sites at NAVSTA Roosevelt Roads. This site summary has been developed based 
on the findings of the Initial Assessment Study (IAS) prepared by Greenleaf/Telesca (1986), 
and Confirmation Study prepared by Environmental Science and Engineering (1988). 

This site summary has been prepared to highlight the results of previous 
investigations, briefly discuss fate and transport potential of site contaminants, and 
determine the need for further investigation, if warranted. If no further action is required for 
the protection of human health and the environment, the summary is intended to serve as 
part of the Navy’s decision document to support the no action alternative. 

BACKGROUND 

In 1975, Weapons department personnel at NAVSTA Roosevelt Roads disposed of 
25 AQM-37As, which were stored in a bunker on the island of Vieques (Figure 1). The 
AQM-37A is a target drone capable of supersonic speeds. The 25 drones were founld to 
be leaking. The fuel used by these drones is a binary fuel composed of two highly 
reactive components. The fuel consisting of 71 pounds of mixed amine fuel (MAF-4) and 
211 pounds of inhibited red fuming nitric acid (IRFNA) per drone, was drained into a 
“quebrada” (a Puerto Rican term for a Sharp ravìne of an intermittent stream) at the low 
spot in the road near Building 422 on the Naval Ammunition Facility (NAF), Vieques. A 
maximum of 1,775 pounds of MAF-4 and 5,275 pounds of IRFNA were emptied into the 
quebrada (a dry stream bed), and the drone bodies were disposed of by dropping them 
into the otean off a deep water ledge, where other ordnance items had been disposed of 
in the past. 

The exact compositìon of MAF-4 fuel cannot be released in this report. However, 
this mixed fuel is similar to hydrazine in composition. Red fuming nitric acid is 86 percent 
nitric acid, 6 to 15 percent nitrogen dioxide, and less than 5 percent water. Hydrazine-like 
compounds are strong reducing agents and they are very reactive (Condensed Chemical 
Dictionary, 1977). 
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Hydrazine weighs 8.4 pounds per gallon, and nitric acid weighs approximately 
12.2 pounds per gallon (Condensed Chemical Dictionary, 1977). Using the weight of fuel 
known to have been spilled, the volume of the fuel spilled is approximately 645 gallons. In 
view of the relatively small volume of material released, and no physical evidente of harm, 
no soil sampling in the spill area was proposed. 

Residual fuel components from the drones at the NAF on Vieques could potentially 
migrate by both surface water and ground water. The most likely pathway for surface 
water migration is runoff in the quebradas, which are intermittent drainage areas (Figure 2). 
Runoff in the northern quebradas near Site 3 would enter the Vieques Passage. Runoff in 
the southern portion of the quebradas would enter the Caribbean Sea. Other potential 
pathways include ground-water migration to the areas of mangrove swamp that are subject 
to tidal inundation. 

The quebrada where the disposal took place is downgradient of the surface 
recharge area and in the opposite divide for one of the few naturally occurring springs on 
Vieques that flows year-round. The spring is currently used by the Cooperativa de los 
Ganaderos, a Iìvestock raising cooperatìve, and is supplemented by water obtained from 
the Vieques water supply pipeline. The spring is frequently used by cattle, horses, and 

Y=----- 
various birds and other wildlife, but is located 2;OOO feet downgradient of the divide 
separating the spring’s ground-water system from the ground-water system where fuel 
materials were disposed. When the cooperative wants to roundup the livestock, which 
generally occurs during the dry season, all supplemental water sources are shutoff so that 
the livestock are attracted to the spring where they can be easily captured. 

Site 3 and the spring used by the cattlemen’s cooperative are located in a narrow 
valley, the Valle de Resolucion, that runs northwest by southeast at the western end o¡f 
Vieques Island. A drainage divide exists within this valley (Figure 2). Northwest of this 
divide, surficial streams flow towards Laguna Kiani. On the southeast side of the divide, all 
streams drain toward Laguna Playa Grande. 

Bedrock below the Valle de Resolucion is composed of deeply weathered plutonic 
rocks, largely granodiorites and quartz diorites. Igneous rocks such as these initially have 
no porosity and permeability. The larger valleys of Vieques Island, such as the Valle de 
Resolucion are blanketed by alluvial deposits consisting of clay, silt, sand, and grave1 
derived from the parent igneous rocks. The soil near Site 3 consists of a relatively fine 
grained clay loam. 

Site 3 and the spring used by the Cattlemen’s Cooperative are located on opposite 
sides of a major drainage divide within the Valle de Resolucion (Figure 2). Ground water 
typically flows away from major topographic divides and the potentìometric surface (water 
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table) mimics the topographic surface. Because Site 3 is located northwest of the divide, 
ground water would flow towards Laguna Kiani, and away from the spring used by the 
cattlemen’s cooperative. Nevertheless, the spring was sampled during the Confirmation 
Study to verify that the ground water used by the livestock had not been impacted. 

Potential receptors in and around Vieques include such endangered species as the 
Caribbean manatee (Trichechus manatus) and the hawksbill, leatherback, green, and 
loggerhead sea turtles, all of which are found in the Vieques Passage. 

CONFIRMATION STUDY 

A confirmation study was recommended for this site based on the conclusions of the 
IAS. A ground-water sample from Cattlemen’s Cooperative spring was collected and 
analyzed for all Priority Pollutants to determine whether the water source had been 
impacted. Because there was no visible evidente of stressed vegetation or other 
environmental degradation of the disposal area, and gìven the highly reactive nature of the 
fuel, no soil sampling was proposed. 

RESULTS 

Durìng the IAS examination of the area where the fuel had been disposed, no areas 
of stressed vegetation or other indications of the incident were observed and reporte& 
Observations recorded in previous reports indicated that livestock were seen drinking 
standíng water in the area where fuel had been released. The site was visited by Versar 
and LANTDIV NAVFACENGCOM personnel during August 1990. No odors, stained soil, 
stressed vegetation, or other evidente of the MAF-4 fuel release could be discerned iin 
vicinity of the site. Tropical vegetation was dense and healthy throughout the area 
surrounding Building 422. 

A ground-water sample from the spring used by the cattle cooperative was taken 
during the Confirmation Study that indicated the concentrations of all metals (except zinc), 
volatile and semivolatile organic compounds, and pesticides/PCBs were below detection 
limits. The concentration of zinc detected (469 pg/l) was well below the National 
Secondary Drinking Water Standard of 5,000 pg/l. A review of the detection limits 
indicates that all contaminant concentrations were well below available applicable or 
relevant and appropriate environmental standards. 

CONCLUSION 

Analytical results from the ground-water sample collected from the cattlemen’s 
cooperative spring indicated no contaminants are present in this water supply. 
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Hydrogeological information indicates that it is not possible for this spring to be impacled 
by disposal of the MAF-4/lRFNA fuel because of an intervening drainage divide. 

The binary nature of the AQM-37A fuel does much to mitigate the environmental 
effects of a release of its two components when these components are mixed. Using 
hydrazine as a model for the composition of MAF-4, a mixture of the fuel’s two 
components would be expected to react with each other spontaneously. Hydrazine 
(H,NNH,) is a very strong reducing agent; red fuming nitric acid is a strong oxidizer. When 
mixed, the reaction produces free nitrogen and water as follows: 

H,NNH, + 2HN0, + 2N, T + 3H,O. 

In terms of the fuel mixture contained in the drones (71 Ibs MAF-4 to 211 Ibs IRFNA), 
there was more than an ample supply of IRFNA available to completely react the MAF-4. 
Given the reactivity of hydrazine and other hydrazine-derived rocket fuels, the MAF-4 would 
be expected to decompose in air as follows: 

H,NNH, + 0, + 2H,O + N*. 

In both instances, the non-gaseous reaction product is simply water. 

The information reported in the IAS that cattle were seen drinking surface water 
from puddles in the vicinity of the rocket fuel release strongly supports that the two binar-y 
components reacted and dissipated following disposal. Livestock would not be expect:ed to 
even approach hydrazine-like compounds because the compound is a strong irritant to skin 
and eyes and highly toxic by ingestion, inhalation, or skin absorption. Similarly, cattle 
could not tolerate a highly concentrated acid such as the IRFNA. Any unreacted 
components are both highly soluble and are readily degraded by nitrogen seeking plants 
and indigenous bacteria. 

Based on analytical results from the sample from the cattlemen’s cooperative spring 
that indicate no contaminants are present, the chemistry of the fuel disposed, and the 
nature of ground-water flow within the Valle de Resolucion, no migration potential exists for 
the contaminants to move to sensitive environmental areas. Present day vegetation is 
thriving, and anecdotal information collected in interviews indicates that the fuel largely or 
completely reacted shortly after disposal. These findings indicate that the release poses no 
threat to human health or the environment. Versar therefore recommends no further action 
at this site is warranted. 
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APPENDIX 

ANALYTICAL RESULTS (ESE, 1988) 
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PROJECT NAIIE PUERTO RICO - NAF VIEOUES 
PROJECT RANACIC RUSS BOUEN 
LAB COORDINATOR LISA BARE 

SAWLE lD/# 

aJ 
I 

4 



PARARETERS 
UNITS 

DATE I l/lB/B7 
TlrlE 1l:DD 

NICKlt.TOTAL 
UC/L 

SELENIU~.TOTAL 

UWL 
SILVER.TOTAL 

UC/L 
THALLlUtl.TOTAL 

UG/L 
ZINC.TOTAL 

UG/L 
PHENOLS 

UG/L 

3PUOI 
STORLT II VOPR3U 

flETHOD I 

1067 <33.0 
ICAP 
1147 <2.5 
GF AA 
1077 <2.7 
ICAP 
1059 <2.8 
CFAA 

1092 469 
ICAP 

32730 <2 
I 

ENVIRONR~NTAL SCICNC~ 8 INCINEIRING 

> 

6/88 SIATUS: FINAL PACE1 7 

PROJECT NWBER 87488 0000 
F IELD GROUP VDPR3W 
VIEOUES SITE 3 WATERS 

PRÓJECT NARE PUERTO RICO - NAF VIEDUES 

PROJECT RANAGCR RUSS BOWEN 
LAB COORDINATOR LISA BARE 

SAHPLI ID/O 


